Summary: We report a case of primary hepatocellular carcinoma (referred to as hepatocellular carcinoma below) apparently rupturing after angiography. The patient was a 62-year-old male who was admitted for the treatment of hepatocellular carcinoma. Ultrasonography (US) and computed tomography (CT) on admission showed a tumor occupying the entire left lobe of the liver and partly protruding outside the liver and a tumor embolus in the portal vein. We performed preoperative angiography, after which fever and abdominal discomfort appeared. Two days after the angiography, abdominal pain and a rapid increase in the size of the abdominal tumor were noted. US also revealed an unquestionable increase in the size of the tumor, leading to a diagnosis of intratumoral hemorrhage due to the rupture of hepatocellular carcinoma. Since child classification A, clinical stage I and ICG 11.7% indicated an adequate functional reserve of the liver, we performed an emergency operation. Laparotomy revealed that the tumor occupied almost the entire left lobe of the liver, partly protruded outside it, and was bleeding from part of its anterior surface. The volume of intra-abdominal hemorrhage was about 100 ml. A portal tumor embolus was present in the portal vein from the horizontal part to the trunk. We performed resection of the left and caudate lobes of the liver with removal of the portal tumor embolus. The resected specimens showed a hemorrhage in and around the tumor. We speculated that in a hepatocellular carcinoma that involves the surface of the liver and is complicated by tumor embolism of the portal vein, angiography could trigger the rupture of the carcinoma.
INTRODUCTION
The rupture of hepatocellular carcinoma is abrupt in 
CASE REPORT
The patient was a 62-year-old man who had been informed by a local doctor in May 1999 that he had suspected intrahepatic SOL because of liver function abnormalities and US findings, and was admitted to the Kurume University Hospital for further study. He had a history of chronic hepatitis C. He measured 157 cm in height and weighed 51 kg. Neither palpebral nor bulbar conjunctivae were anemic or icteric. Superficial lymph nodes were not palpable. The abdomen was slightly swollen, and a tender mass with a smooth surface was palpable in the epigas- CT showed a low-density mass, which occupied the entire left lobe of the liver and was early enhanced and relatively early washed out. Magnetic resonance imaging (MRI) revealed a low-intensity mass on T1-weighted images and a high-intensity (Fig. 2) . Common hepatic arteriography showed an encasement and blocking centering on the left lobe of the liver in the arterial phase. In the portal phase, a somewhat light tumor stain was seen to occupy the entire left lobe of the liver, with no visible extravasation. Portal venography revealed a filling defect in the trunk due to tumor embolism (Fig. 3) .
Sudden fever and abdominal discomfort followed the angiography on July 15. Hematologic examination on July 16 did not show evidence of the progression of anemia. There was no change in vital signs. However, the abdominal tumor seemed to have enlarged. Clinical signs included abdominal tenderness, but not muscular defense. Upon recognition of an unquestionable increase in the size of the tumor, we performed an emergency operation (Fig. 4) .
Laparotomy revealed that the tumor occupied almost the entire left lobe of the liver, partly protruded outside it, and was bleeding from part of its anterior surface. The volume of intra-abdominal hemorrhage was about 100 ml ( Fig. 5) . We performed resection of the left and caudate lobes of the liver with removal of the portal tumor embolus. The resected specimens showed a hemorrhage in and around the tumor. The histopathological diagnosis was a monolobular peripherally proliferative tumor (7.0X7.0 cm), moderately to poorly differentiated, eg., fc (+), fc-inf (+), sf (+), so, nl, vpo, bo, im,, tw (+), and z0, with marked hemorrhagic necrosis probably due to rupture. 
DISCUSSION
The spontaneous rupture of hepatocellular carcinoma occurs with a relatively high frequency of 5-15%, accounting for 10% of deaths from hepatocellular carcinoma [1] [2] [3] [4] [5] . Since the rupture of hepatocellular carcinoma begins abruptly and presents with a state of the acute abdomen, preoperative diagnosis and the selection of an operative technique are important. Although reported mechanisms of a rupture of hepatocellular carcinoma include necrosis of the tumor itself, hemorrhage due to rupture , hemorrhage from the adjacent normal liver substance or Glisson's capsule, and the rupture of portal vein tributaries, the pathogenesis remains to be further elucidated. Endoscopy, intra-arterial injection of anticancer agents, an increase in abdominal or portal pressure due to defecation, tumor embolism of the portal vein, TAE, tumor size, and exposure of the tumor on the hepatic surface have all been listed as triggering factors for the rupture of hepatocellular carcinoma. Since hepatocellular carcinoma arises from cirrhosis, the functional reserve of the liver is small. In addition, the patient's general condition often deteriorates rapidly after rupture. These circumstances frequently limit aggressive surgical treatment with laparotomy. HAL is an effective therapy for hemorrhage , which was reported by Chearanai et al.
[4] to have had a hemostatic effect in 24 (92.3%) of 26 patients . In contrast, Ong et al. [5] stated that 6 (50%) of 12 patients died within 9 days of HAL. Unlike TAE, HAL can not be said to provide a good prognosis because of the early postoperative development of a collateral circulation.
Since the report of Yamada et al. [7] , TAE has been widely used and established as a therapy for hepatocellular carcinoma. Heieh et al.
[8] state that they successfully performed it in 17 patients. Compared with HAL, emergency TAE therapy for intra-abdominal hemorrhage due to hepatocellular carcinoma produces less collateral circulation, and the surgical stress is relatively mild compared with laparotomy. Although obstruction of the trunk of the portal vein or hepatocellular carcinoma with ascites or jaundice is generally considered a contraindication for TAE, Oyake et al.
[9] have reported that they were able to save the lives of 2 patients with hepatocellular carcinoma with tumor embolism in the trunk of the portal vein by performing TAE. MCT involves microwave irradiation to effect coagulation necrosis of proteins. Tabuse et al. [10] state that MCT has the advantage of causing little surgical stress, having a safe and reliable hemostatic effect, and producing concomitant coagulation necrosis of a tumor, and that a carcinoma judged unresectable by preoperative risk assessment can be an indication for MCT.
While hepatectomy is the most radical treatment for hepatic rupture, resectable carcinomas are very few. It is controversial whether resectable carcinomas should be resected in a single operation, or the first operation should be restricted to hemostasis and, after improvement of the patient's general condition and assessment of the hepatic functional reserve, hepatectomy should be performed in the second operation. Some surgeons recommend hepatectomy in a single operation [11] [12] [13] . In contrast, from their experience in 13 emergency resections, Ong et al. [5] argue that resectable lesions should not be resected in a single operation, and that hemostasis as by HAL should be performed first, followed by palliative resection.
Considering that 42.2% of deaths (from known causes) after the rupture of hepatocellular carcinoma were due to liver failure, it is important to evaluate the hepatic functional reserve.
In the present case, we performed hepatectomy in a single operation, because we thought that the portal tumor embolism involving the trunk of the portal vein constituted a contraindication for TAE, and because we judged the hepatic functional reserve to be adequate from the clinical finding of Child classification A, clinical stage I. Laparotomy revealed an intra-peritoneal hemorrhage of about 100 ml, chiefly in the tumor. Postoperatively, the patient did not 
